This work in progress paper focuses on the development of a pilot student success course focused on developing the self-regulated learning skills of engineering students. Many students enter the engineering disciplines vastly unprepared to be successful in the rigors of engineering academia. Student retention numbers in engineering are low and some researchers attribute this low retention rate to a lack of academic skills needed to be successful. One theoretical framework that describes these needed academic skills is self-regulated learning. Self-regulated learning (SRL) is the process that a learner goes through to enact and sustain cognitive functioning, behaviors, and metacognitive functioning to reach a set goal or goals. SRL is a complex process that includes the learner's beliefs about their own learning, motivations, preexisting knowledge, and cognitive and metacognitive skills. It is a commonly held belief in education that the most effective students in a learning environment are the students who have a high level of awareness about their own knowledge level and take control of their own learning processes; these students are referred to as self-regulated learners. Though there are many different perspectives that provide different views of SRL, in general SRL theorists "view students as metacognitively, motivationally, and behaviorally active participants in their own learning process."
Introduction
Many students enter the engineering disciplines vastly unprepared to be successful in the rigors of engineering academia. Student retention numbers in engineering are low [1] and some researchers attribute this low retention rate to a lack of academic skills needed to be academically successful [2] . This work in progress paper, framed by the theory of self-regulated learning, discusses a quantitative study conducted to look at the impact of an academic student success course developed to teach self-regulated learning skills to engineering students in the first year. This paper focuses on the initial data collection round as well as implications from the data analysis that will inform the second iteration of the academic success course.
SRL Theory
Self-regulated learning (SRL) is the process that a learner goes through to enact and sustain cognitive functioning, behaviors, and metacognitive functioning to reach a set goal or goals [3] . SRL is a complex process that includes the learner's beliefs about their own learning, motivations, pre-existing knowledge, and cognitive and metacognitive skills. It is a commonly held belief in education that the most effective students in a learning environment are the students who have a high level of awareness about their own knowledge level and take control of their own learning processes [4] ; these students are referred to as self-regulated learners. Though there are many different perspectives that provide different views of SRL, in general SRL theorists "view students as metacognitively, motivationally, and behaviorally active participants in their own learning process" [5] . Thus, we can summarize most major SRL theories with the generalized framework of SRL, shown in Figure 1 . Figure 1 Phases and Sub processes of Self-Regulated Learning [6] While self-regulated learning is an important skill set for learners, many students do not possess the skills necessary to self-regulate their learning. Most engineering school in the country suffer from a 'content overload' condition. Engineering curricular are packed with a large amount of content that must be covered before a student can graduate. Due to this issue, many believe that there is little time to teach students how to be academically success. More so, many faculty and engineering institutions seem to believe that students should enter engineering institutions with
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all the skills they need to learn and that it is not the responsibility of the college to teach students how to be academically success. Yet, our US institutions still suffer from low retention of engineering students across four years and an undergraduate population that lacks diversity. These issues were the impetus for the creation of a course to teaching engineering students how to develop their self-regulated learning skills.
Development of a First Year Studies Course for Engineering Students
In an effort to teach first year engineering students at a large, southern research university (LSRU) how to develop self-regulated learning skills, a course was developed and piloted in Fall 2015. This first year studies course, FYS 101-eng, was a 13 week, 1 hour credit course that was graded on an A, B, C, no credit scale. First Year Studies is a larger department at LSRU and organizes FYS 101 courses for students across the campus. While a majority of FYS 101 courses are comprised of students from all disciplines across the campus, there is a small subset of FYS 101 courses that are discipline specific (e.g., nursing and business). FYS 101-eng was the first discipline specific first year studies courses offered specifically for engineering students at LSRU. The primary objective of all FYS 101 courses across campus is to help students develop the skills they will need to be academically and personally successful in their university studies. While there is a common syllabus and required topics that all FYS 101 courses must follow during the semester, individual instructors are given freedom to organize and develop the content for their course as they see fit.
For FYS 101-eng, the purpose was to provide explicit instruction on how to develop SRL skills to aid future success in engineering coursework. To align with SRL framework, specific lessons were taught on the following subjects: While these were not the only topics covered in FYS 101-eng, these topics directly related to teaching the three major process points of SRL (forethought, performance, and self-reflection).
The primary mode of instruction for FYS 101-eng was active learning. Most class meetings started with a short lecture introduction by the instructor (5-10 minutes) and the rest of the class meeting was spent in small group discussions where students would answer discussion questions and report themes of discussion back to the larger group. At the end of each class session, several reflection questions were assigned based on the topic of the day and students were required to write a one page reflection on how they could apply the day's topic personally. These reflections were collected and graded each week. Feedback was provided each week on the journal assignments. At the end of the semester, the students were asked to write a 7-8 page final reflection titled "Design Your Process For Becoming a World Class Engineering Student." The Design Your Process project is a nationally implemented project that asks students to provide a plan for how they will be successful in the rest of their academic engineering career. Students are asked to synthesize all they have learned in their academic success course, choose the skills that they believe are most relevant to their success, and make a specific plan they will follow to reach their goal of graduating with an engineering degree.
In order to recruit students to participate in FYS 101-eng, the course was advertised during summer orientation sessions for all incoming engineering students at LSRU. Applications were collected for students who were interested in taking the course. In total, 27 students submitted applications for FYS 101-eng. The initial enrollment for FYS 101-eng was 19. A total of 16 students finished the semester in FYS 101-eng. The initial class population was comprised of 13 males and 5 females. The initial class was also comprised of 12 students entering a common first year engineering course (FYEC), one student in the honors version of FYEC, and 5 students that entered LSRU as pre-calculus students and would begin FYEC in Fall 2015.
In an effort look at the effectiveness of the FYS 101-eng course on the development of SRL skills, this project sought to investigate the following research question:
How does an engineering specific student success course impact the self-regulated learning skills of first-year engineering students?
A larger mixed-methods research study is being conducted to answer the above research question. The discussion that follows will review the quantitative data that has been collected to date in an effort to answer this research question. The following sub-research questions are focus of this discussion:
1. What is the SRL profile of population? 2. How does SRL profile change over semester? 3. How are profiles similar and different for FYS and non-FYS students? 4. How does SRL profile impact performance between FYS and non-FYS students?
Methods
In an effort to answer the research question for this study, a quantitative study was conducted to answer four specific sub-research questions. This is a work-in-progress report on the quantitative data collection effort.
Participants
Participants for this study were be grouped into two primary categories. The first category included students participating in a first year engineering course (FYEC). Specifically, these students participated in the first of a two semester series of FYECs. FYEC is a requirement for all entering first-year students in the College of Engineering at a large, southern research university (LSRU). The students taking FYEC were primarily true first-year engineering students (first semester in engineering and college). The Fall 2015, 597 students were enrolled in FYEC at the beginning of the semester.
The second category included students taking the optional FYS course for engineering students at LSRU. In Fall 2015, 17 students were enrolled in FYS at the beginning of the semester. These students included 11 students enrolled in FYEC, 1 student enrolled in the honors version of FYEC, and 5 students taking pre-calculus in order to enter FYEC in Spring 2016.
Data Collection
Quantitative data was collected through survey methods. A survey instrument comprised of the Motivated Strategies of Learning Questionnaire (MSLQ) [7, 8] and demographic questions was deployed at two points during the semester. The MSLQ is a widely adopted survey instrument used in SRL research [9] . It is comprised of 15 constructs: 6 motivation constructs and 9 cognitive/metacognitive constructs. The MSLQ survey instrument was selected for this project due to its long history of use, specifically in higher education. Due to its extensive use, there are numerous higher education studies in other disciplines available for comparison and contrast.
The first survey deployment (Pre) occurred during week 8 of the Fall 2015 semester. The second survey deployment occurred during the final exam period, or week 16, of the Fall 2015 semester. Each survey deployment was sent to both FYEC and FYS 101-eng. Extra credit for survey participation was offered in each class. Students participating in the survey could receive extra credit without consenting to the research study. A demographic question asking about participation in FYS 101-eng was used to separate the two participant populations. All participants not enrolled in FYS 101-eng were used as a control baseline to compare against the FYS 101-eng participants. The first and second survey deployments were used to investigate differences in reported SRL skill level over time. Participant final grades were also collected for FYEC. These course grades were used to investigate the impact of SRL skill level on performance in the FYEC course. Table 1 provides a view of the data collection and analysis procedure for each of the subresearch questions defined for this work-in-progress report. Table 2 shows the demographic information of the participants responding to the pre and post surveys. Participant counts and percentage of the total population are provided. While fewer participants participated in the post survey, the distribution among different demographic categories did not change dramatically between the pre and post surveys. 
Sub-RQ 1: SRL Profiles
In order to establish SRL profiles of the participants, a cluster analysis was conducted on the pre and post survey data sets separately. The cluster analysis provided three distinct clusters in each data set. The variable values for each cluster are shown in Table 3 . Table 4 shows a qualitative description of the variable levels for each cluster. Based on this qualitative description, we can describe each cluster in the following manner:
Cluster 1: Participants in cluster 1 report an overall high level of motivation towards the FYEC course as well as a high level of cognitive and metacognitive skill in the FYEC course. Participants in this category report only a moderate level of self-efficacy when compared to peers as well as a moderate level of test anxiety.
Cluster 2: Participants in cluster 2, overall, report low levels of motivation towards the FYEC as well as low levels of cognitive and metacognitive skill. Participants also report a high level of test anxiety.
Cluster 3: Participants in cluster report an overall high level of motivation towards the FYEC. They report a high level of self-efficacy and a low level of test anxiety. They report high levels of metacognitive functioning and low and moderate levels of cognitive functioning. Overall, their cognitive and metacognitive skill level is reported as moderate. Recent work by [10] found four classes of regulators among undergraduate students while the work of Nelson, Shell [11] found a five cluster profile when using different quantitative instruments for investigating first-year engineering student SRL.
Differences in the clustering of variables between the pre and post survey deployment were minimal, which suggests that the clusters hold true across some period of time.
Sub-RQ 2: SRL Difference Over Time
To investigate the differences between reported SRL over time, paired sample t-test was used to compare the pre and post survey responses for the entire study population (FYS and non-FYS students). Table 5 reports the calculated difference for each SRL variable as well as the significance level of the difference between each variable. Variables that experienced a positive difference between the pre and post are highlighted in green. Variables that experienced a negative difference between the pre and post are highlighted in red. One notable exception to this scheme is with the variable Test Anxiety. As a high response in test anxiety is interpreted to mean that participants have high levels of test anxiety, an increase over time in test anxiety has negative consequences, and thus is noted as red. From the paired sample t-test, we see significant differences (p<0.05) in Task Value, Organization, Time and Study Environment and Effort Regulation. In the first round of data collection for this project, only a small number of participants came from the FYS 101-eng pool. Thus, in this work in progress paper I can only report qualitative differences between the FYS and non-FYS participants. Future work will include a larger pool of FYS participants and statistically significant data analyses can be conducted. Table 6 shows a qualitative summary of the clusters of FYS 101-eng participants from the survey data collection. Of the FYS 101-eng students participating in the survey data collection, only clusters 2 and 3 are represented. Cluster  1  3  2  3  2  3  2  4  3  3  5Table 7 displays the comparison of the difference in pre/post responses for the FYS participants and non-FYS participants. When comparing differences between the two groups, there are a few notable items to discuss. First, FYS participants saw a much larger increase in test anxiety than the non-FYS population. Second, FYS participants reported high levels of increased organization than non-FYS participants. Third, FYS participants saw an increase in effort regulation while non-FYS students saw a decrease in effort regulation. The FYS course may be helping participants increase their organizational skills and effort regulation while potentially ignoring or increasing their test anxiety. These results point to areas of future study, as well as considerations for the next iteration of FYS 101-eng. Table 8 shows a comparison of the FYS and non-FYS participants' performance in the FYEC course. For each cluster, the average final grade in FYEC is displayed. An analysis of variance (Table 9) for the final grade between each cluster showed a significant difference between the non-FYS clusters but no significant difference among the FYS clusters. This lack of significance is likely due to the low number of FYS participants. What is striking in this performance analysis is that cluster 3 students outperformed cluster 2 AND cluster 1 students in the FYEC. The cluster 3 profile showed that participants reported high motivation but only moderate levels of cognitive and metacognitive skills while cluster 1 reported high levels in motivation, cognition and metacognition. Thus this response is surprising when looking at the clustering alone. The literature suggests a few possible reasons why this response occurred. First, self-efficacy and test anxiety may play a more distinct role in grade performance than many of the other factors investigated in this particular study [12, 13] . Cluster 3 participants reported higher levels of self-efficacy, lower levels of test anxiety when compared to cluster 1. Future work will further investigate how these factors play a role in performance. Second, many SRL theorists believe that participants may have difficulty accurately assessing their levels of SRL skills [14] [15] [16] . A call for qualitative measures as well as studies conducted in true learning contexts may provide a more accurate picture of a participants actual skill [17] . This is noted to say that participants in cluster 1 may be over reporting their SRL skill while cluster 2 and 3 participants may be under reporting their SRL skill. Future work will investigate the use of qualitative methods to investigate SRL in true learning contexts.
Conclusions
The initial data collection for investigating the impact of the FYS curriculum on the development has provided a number of interesting path forwards for this project. First, a continued effort in collecting data using the MSLQ in the FYEC and FYS 101-eng course will help to further confirm the three cluster profiles present in the first year engineering program. Once these profiles are confirmed, future work will focus on understanding better how these profiles impact students' performance as well as approaches to learning in their first year of engineering. Second, continued data collection will also help provide a larger data set to compare the non-FYS population with the FYS 101-eng population. Finally, this initial data set provides some insight as to potential modifications to the FYS curriculum. Specifically, I believe that a focus on dealing with test anxiety, activities to help students identify barriers to increased effort regulation, and instruction to increase task value towards engineering seems a critical component in order to provide an overall increase in self-regulated learning in this first year engineering program.
